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Histology of the Divided Vas by A M I Paris MB FRCS (The London Hospital Medical College, London El) and P W Leedham MD MRcpath (Shrewsbury Group Laboratories, Copthorne Hospital, Mytton Oak Road, Shrewsbutry)
As vasectomy for male sterilization becomes more popular an increase may be expected in the number of cases of failure due to spontaneous reanastomosis of the vas. Such rejoining has been described by O'Connor (1948) and Rolnick (1954) and its importance emphasized by Pugh & Hanley (1969) who reported 7 cases where patients regained fertility after vasectomy. At the site of each vasectomy a granuloma was present containing sheets of epithelium. Canalization of this epithelium had restored continuity of the vasa. Bunge (1968) described one similar case. This paper reports a further case and describes our initial findings of experimental vasectomy in the rat.
Case 1: A 45-year-old man had a routine vasectomy in January 1972. The vas was divided and ligated, a short length was removed from each side and histological confirmation obtained. On postoperative semen analyses his sperm count initially diminished, but subsequently increased. At re-exploration, four months after vasectomy, swellings 1 cm diameter were present at the sites of the previous divisions. These were excised with 4 cm of vas. Examination of this tissue revealed that the swellings were granulomas (Fig 1) . Young fibrous tissue and foci of chronic inflammatory cells were present, surrounding spaces lined with epithelium which contained spermatozoa.
Several techniques for vasectomy have been described. The vas may simply be divided and ligated with a varying length being removed. Rolnick (1954) describes crushing the cut ends and turning them back on themselves, Hanley (1968) overlapping the ends and Wallace & Riddle (1971) placing both proximal ends in one side of the scrotum and both distal ends in the other. The aim of these methods is to keep the cut ends apart to prevent them reanastomosing. We have performed experimental vasectomy on the rat to study the efficiency of each technique and the changes that occur in the most simple method are described here.
Materials and Methods
Twelve Sprague Dawley male rats, body weight 250-300 g, were anesthetized with ether. Through a transverse lower abdominal incision one vas was mobilized. It was doubly ligated 2 cm distal to the epididymis and divided between the ties. No vas was excised. Half the vasa were ligated with 5/0 black silk and half with 3/0 chromic catgut. The contralateral vas was left intact as a control.
At five months both testes and vasa were excised from each animal, were fixed and embedded routinely, and serial sections were stained with hematoxylin and eosin.
Findings
The testes on the vasectomized side were compared with the normal testes. No difference was distinguishable either in the size of the tubules or their cellular composition (Fig 2) . Of' 1I rats (one died of pneumonia during the experiment) 8 were found to have a swelling present at the site of vasectomy which appeared to be continuous with the proximal end of the vas (Fig 3) . No difference was found between those ligated with silk and those ligated with catgut. Sections of a typical swelling showed that it was a thin-walled sac with a densely staining inner layer (Fig 4) . The wall was composed of fibrous tissue lined with a layer of macrophages containing moderate numbers of foreign body giant cells ( Fig 5) . The cavity contained fluid with abundant spermatozoa. The site of junction of the vas and sac could be seen ( Fig  6) . The normal epithelium of the vas was continuous with the lining of the sac but did not extend into the sac. Continuity of the lumen of the vas and sac was present and spermatozoa were seen in both. 
Discussion
That the testis is normal after vasectomy supports the findings of Tillinger (1957) who described the testes of men who were castrated for sexual offences and who had been vasectomized between one and fifteen years previously.
We have shown that spermatozoa may reach the granulomatous sac at the site of vasectomy, although patency of the sac with the distal vas was not seen. The swellings in the experimental animals were macroscopically similar to our case and to the description of the cases of Pugh & Hanley (1969) and Bunge (1968) . Histologically the granulomatous swellings contained similar elements in man and rat although in different proportions. Whether the thin-walled sac in the rat and the denser fibrous mass with multiple epithelial canals in man are different stages of the same process is difficult to say. If, as seems likely, the sac can join up with the distal vas, methods to prevent it must be improved. Male infertility has traditionally been the province of the urologist, though he has been conscious of his inadequacy in dealing with a large proportion of the cases which come his way. True, a history and physical examination suffices to detect obvious disorders of endocrinology, genetic defects such as Klinefelter's syndrome, the scars of previous surgery in the groin, a hernia, varicocele, or an undescended testis, which may well give a diagnosis or suggest a remedy. But there remain many patients for whom little can be done. The significance of agglutination of spermatozoa on the slide has been disputed, and its relationship to circulating plasma anti-sperm antibodies has been obscure. The place of testicular biopsy is also unclear: many authorities feel that it offers little to the patient with infertility, whilst others use it as a regular part of the diagnostic investigation.
In the past we generally explored the testis when it felt normal and there was total aspermia, in the hope of finding a block in the vasoepididymal junction for which epididymovasostomy might prove useful; but if the testis was soft and small, it seemed pointless to subject it to biopsy since there was nothing one could do to improve matters, whatever might be found on histological examination. Vitamin and endocrine therapy for the oligospermic man who had no obvious surgical problem such as a varicocele seemed arbitrary and unsatisfactory. It was against this background that we set out to review our practice, with particular reference to the role of immunity to sperm in husband or wife.
Not every patient was put through the complete gamut of investigations: each was treated on his merits, and when there seemed no justification for a testicular biopsy or a vasogram this was omitted. We here report the preliminary findings of a study on 117 men investigated with their wives, the results of which have already caused us to revise some of our previous views. All patients had been referred by their general practitioners or the department of gynmcology with the complaint of infertility.
Investigations
(1) In the preliminary history and examination special attention was given to the presence of features of genetic or endocrine disease, hydro-
